
 Proposed Code Change  
 State Form 41186R  

  FOR OFFICE USE ONLY 

 RETURN TO:  
 INDIANA DEPARTMENT OF HOMELAND SECURITY Received   8/11/09 
 CODE SERVICES SECTION  

 302 W. Washington Street Room W246 Code   19.2-09 

 Indianapolis, IN 46204  

INSTRUCTIONS: Only TYPED copy accepted.  

 (KEY – Dashed line through material to be deleted, underline material to be added)  

 Use second sheet for any material requiring more space.  

Code Title Edition 

     2009 Indiana Residential Code      First Edition 

Section number and title Page 

     R302.8, Protection of floor framing components.      1 of 4 

Proponent Title 

     Craig Wagner      Chief Building Inspector/ IABO Code Comm. Member 

Address Phone 

     220 W Van Buren St, Columbia City IN 46725      260-248-3111 

PROPOSED CODE CHANGE (Check One) 

Change to read as follows  Add to read as follows ⌧Delete and substitute as follows  Delete without substitution 

 

R302.8 Foam plastics. For requirements for foam plastics see Section R316. 
 
R302.8 Protection of floor framing components. Floor systems within dwelling units that 
are constructed using wood I-joists, steel plated wood trusses, wood trusses manufactured 
with steel bar or pipe webbing, cold formed steel joists or cold formed steel trusses shall be 
protected on the underside by a minimum ½-inch (12.7 mm) gypsum board applied in 
accordance with Section R702.3.  
 
Exceptions:  

1.Crawlspaces where the maximum clear height from the underside of the floor joists 
   to the crawlspace floor is 3 feet or less and is not intended for mechanical  
   equipment use or storage.  
2.Floors in which the exposed components are protected by listed materials  
    installed to provide a 30 minute fire-resistive rating in accordance with  
    ASTM E119 or UL 263. 
   

REASON AND FISCAL IMPACT 

Wood I-joists, floor trusses and cold-formed steel floor members are widely used in the 
residential construction industry. The engineered components offer many advantages to 
homeowners and contractors such as straightness, reduced weight and longer spans. 
However some of the advantages can turn into disadvantages if the structure is involved 
in a fire. The thin profile of I-joists allow the members to burn through faster and the 
long spans often result in catastrophic collapse of entire floor systems. Metal plate 
connected trusses can collapse when the wood that the plates are clamped into burns 
away, and cold-formed metal joists are subject to collapse from the heating of a fire 
below. The result is partial or complete collapse resulting in complete loss of the 
structure. Several national advisory groups have issued statements proposing some 
form of protection for these floor systems that would provide more time for fire service to 

 



complete rescue efforts and attack the fire before the point of collapse is reached. In a 
recent fire in my area the structure completely collapsed into the basement and 
because of the intense heat of the fire the entire structure, including the footings, had to 
be replaced. This issue has received attention from several firefighter groups and I am 
aware of at least one Indiana firefighter lost in a fire from collapse of wood I-joists. This 
proposal is fashioned after a proposal to ICC by a member of the Cleveland, Ohio, fire 
service Sean DeCrane. I have included his reason below.  

 
  On August 13, 2006 a Wisconsin fire fighter was killed, and a second fire fighter injured, when 

the floor they were operating on collapsed sending them into the basement. One fire fighter fell 

directly into the room of origin and was killed, the second fire fighter landed on the opposite side 

of a block wall and survived by shielding herself and making an escape through a rear window. 

They checked the floor to ensure it was safe and solid, just prior to collapse they heard a loud 

crack. T 

 The floor they were operating on was unprotected lightweight construction that collapsed 

without warning. In the ensuing investigation, the National Institute for Occupational Safety and 

Health released report F2006-26
1
. One of the recommendations is to “modify current building 

codes to require that lightweight trusses be protected with a fire barrier”. This should not only 

pertain to truss construction. There are additional forms of construction that can be determined to 

be lightweight, cold form steel, bar joists, wooden engineered I-beam, etc., the recent trend in 

residential construction is to use products that are financially beneficial. It is the belief of many 

of us in the fire service that as the industry engineers products to a more finite point we are 

losing our safety factors. 

  In their report 2007-12 released May 16, 2008, NIOSH
2
 recommended “Ensure fire fighters are 

trained for extreme conditions such as high winds and rapid fire progression associated with 

lightweight construction”. They further stated, “In this era of new lightweight construction, 

training procedures covering strategy and tactics in extreme operations conditions, such as high 

winds and lightweight building construction (i.e. materials and design) are needed for all levels 

of fire fighters. Lightweight constructed buildings fail rapidly with little warning, complicating 

rescue efforts. The potential for fire fighters to become trapped or involved in a collapse may be 

increased. There are twenty-nine actions for fire fighters can take to protect themselves when 

confronted with buildings utilizing lightweight building components as structural members. They 

range from looking for signs or indicators that these materials are used in buildings (such as, 

newer structures, large unsupported spans, and heavy black smoke being generated) to getting 

involved in newer building code development”. 

 On September 27, 2007 NIOSH released report 2006-24
3
. The first recommendation of the 

report read “Ensure that fire fighters and incident commanders are aware unprotected pre-

engineered I-joist floor systems may fail at a faster rate than solid wood joists when exposed to 

direct fire impingement, and they should plan interior operations accordingly”. The discussion of 

the recommendation is quite lengthy but identifies the advantages of the construction industry 

using this type of construction but also relates the dangers to fire fighters, “The Illinois Fire 

Service Institute, at the University of Illinois, conducted tests to help determine the structural 

stability of sample floor systems. These studies suggest that engineered wooden I-beams can fail 

                                                   
 

 

 



in as little as 4 minutes and 40 seconds under controlled test conditions”. The report also states 

that weakened floors are difficult to detect from above as the floor surface may appear intact. 

 On November 16, 2007, NIOSH released report F2007-07
4
. In this Fire Fighter Death in the 

Line-of-Duty report, NIOSH recommends “building code officials and local authorities having 

jurisdiction should consider modifying the current codes to require that lightweight trusses are 

protected with a fire barrier on both the top and the bottom”.  The report further states “In this 

incident, the floor trusses for the first floor did not have any protection on the bottom cord, 

which immediately exposed the trusses to fire in the basement. Unfinished basements are very 

common throughout the country. Basements typically house additional fire exposures such as 

alternative heating sources, hot water heaters, clothes dryers, etc.. It is critical for trusses and 

lightweight engineered wood I-beams that are used in a load-bearing assembly to be protected 

with a thermal barrier such as gypsum wallboard. The function of the thermal barrier is a critical 

factor in the fire performance of the assembly”.  

 In April, 2005, NIOSH released their report “Preventing Injuries and Deaths of Fire Fighters due 

to Truss System Failures”
5
. In their release they recommended the placement of a labeling 

system on buildings to indicate the type of construction. While this recommendation will 

probably not be acceptable to residents of a one or two family home, we can mandate that they 

increase the protection of the construction type to provide increased safety to the residents and 

the responding fire fighters. 

 In fact, NIOSH has been concerned enough with the performance of lightweight floors in fire 

conditions they released a Workplace Solutions report in February, 2009, Preventing Deaths and 

Injuries of Fire Fighters Working Above Fire-Damaged Floors
6
. Authors of the report 

recommend “Builders, contractors, and owners should consider protecting all floor systems, 

including engineered wood I-joists, by covering the underside with fire-resistant materials”. 

 Many of the opponents of this requirement have made claims that the fire service has failed to 

provide technical data to support our real world experiences with the lightweight products. Since 

the previous ICC code cycle there have been three specific reports released by three separate test 

groups performing tests for different reasons. I have included their results below. 

 The National Research Council Canada performed a series of tests in creating their report Fire 

Performance of Houses, Phase I: Study of Unprotected Floor Assemblies in Basement Fire 

Scenarios, released December 18, 2008. The goal of the report was “With the advent of new 

materials and innovative construction products and systems for use in construction of houses, 

there is a need to understand what impacts these materials and products will have on occupant 

life safety under fire conditions and a need to develop a technical basis for the evaluation of their 

fire performance”.
7
 These tests were not intentionally conducted for fire fighter safety but rather 

to identify the dangers to the civilian occupants and their ability to self evacuate. The report 

states “With the relatively severe fire scenarios used in the experiments, the times to reach 

structural failure for the wood I-joist, steel C-joist, metal plate and metal wood truss assemblies 

                                                                                                                                                                    
 

 
6
 National Institute for Occupational Safety and Health Workplace Solutions, Preventing Deaths and Injuries of Fire 

Fighters Working Above Fire-Damaged Floors, February, 2009. 
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 National Research of Canada, Institute for Research in Construction; Fire performance of Houses, Phase I, Study of 

Unprotected Floor Assemblies in Basement Fire Scenarios, December, 2008. 
8
 Tyco Industries, A Technical Analysis: The Performance of Composite Wood Joists Under Realistic Fire Conditions, 

September 2008. 
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 Underwriters Laboratories, Structural Stability of Engineered Lumber in Fire Conditions, September 30, 2008 



were 35-60% shorter than that for the solid wood joist assembly”. Additionally, “For the solid 

wood joist assemblies, the structural failure occurred after deflection of the floor, mainly in the 

form of OSB sub-floor failure (burn through). For all other floor assemblies, after deflection of 

the floor, the structural failure occurred either in the form of complete collapse into the basement 

or in the form of a “V” shaped collapse due to joist or truss failure”. In keeping with the intent of 

occupant safety the report also found “One engineered floor assembly, which gave the shortest 

time to reach structural failure in the open basement scenario, failed structurally in the closed 

basement doorway scenario before the tenability limits were reached for healthy adults of 

average susceptibility”. This calls into question, if it can not give the occupant time to self 

evacuate how will it perform when a fire fighter is performing Search and Rescue for that 

specific occupant. In summarizing the various test results the report found “The time gap 

between the onset of untenable conditions and the structural failure of the floor assembly was 

smaller for the engineered floor assemblies than for the solid wood joist assembly used in the 

experiments”. This is very serious for the responding fire fighter performing life saving Search 

and Rescue for occupants who have lost consciousness due to the untenable conditions. These 

victims may still be savable but, the performances of the lightweight assemblies indicate that, 

savable victims may not be reached due to floor compromise. 

 In 2008 Tyco Fire Suppression & Building Products performed a series of fire tests. The intent 

of these tests was to demonstrate the impact residential sprinklers will have in improving fire 

safety in one and two-family occupancies when lightweight construction is present. The results 

of these tests were released in 2008 as A Technical Analysis: The Performance of Composite 

Wood Joists Under Realistic Fire Conditions.
8
 In the introduction of the report the author states, 

“One example of the difference in fire performance of a lightweight structural member compared 

to solid sawn lumber is the behavior of composite wood joists. When a composite wood joist is 

exposed to fire, the thin oriented strand board used as the web in the joist is quickly consumed, 

which results in an inability of the joist to carry the load and ultimately a failure of the supported 

floor assembly”. Later in the introduction the report continues “Due to the greater mass per unit 

of surface area of the solid wood joist, it will support the floor assembly for much longer than its 

lightweight alternative when exposed to equivalent fire conditions”. The first test involving an 

un-sprinklered room fire led to flashover in 7:09 from ignition and floor assembly collapse at the 

11:30 mark from ignition. That is roughly four minutes from flashover we had a collapse of 

almost the entire 16’ x 16’ floor area. The second test results reached flashover in only 5:15 from 

ignition, collapse in this test occurred at 8:34 from ignition, a stunning three minutes after 

flashover. This would be the time the fire fighters are entering the structure for suppression and 

Search and Rescue efforts. 

 These reports are still not enough for some critics so I am referencing a third report. 

Underwriters Laboratories, The Chicago Fire Department and the International Association of 

Fire Chiefs received a grant from the Department of Homeland Security to conduct a number of 

tests on various topics but the main issue was to conduct tests, and report the findings, to 

evaluate the performance of lightweight structural components when exposed to fire and if the 

components can be protected. They recently issued the subsequent report Structural Stability of 

Engineered Lumber in Fire Conditions.
9
 Tests assemblies were subjected to the standards of the 

ASTM E119 Test Standard. Two assemblies did not include a ceiling, six of the assemblies 

included a ceiling consisting of ½ inch thick gypsum board and one assembly included a ¾ inch 

plaster ceiling. A load of 40 psf was placed along two of the four edges and two 300 lb fire 

fighter mannequins were applied to the floor assembly. Results from the tests indicated that 



unprotected 12” wooden I-joist reached structural failure at the 5:58 mark in the tests. The 

resulting failure covered a large area of the floor. The unprotected 2” x 10” wooden I-beams 

reached structural collapse at the 18:45 mark in the test, a difference of over twelve minutes. 

These twelve minutes are critical in Search and Rescue. Further tests demonstrated that when ½ 

inch gypsum was placed on the 12” I-joists the collapse did not occur until the 26:45 mark in the 

test. Just a simple ½ covering extended the collapse time approximately twenty minutes. When 

the ½ inch covering was applied to the wooden I-beams the collapse time was extended to 44:45 

mark in the test.  

 
1. National Institute for Occupational Safety and Health Report F206-26. July, 2007. 

2. National Institute for Occupational Safety and Health Report F2007-12, May, 2008. 

3. National Institute for Occupational Safety and Health Report F206-24, September, 2007. 

4. National Institute for Occupational Safety and Health Report F2007-07, November, 2007. 

5. National Institute for Occupational Safety and Health Alert, “Preventing Injuries and 

Deaths of Fire Fighters due to Truss System Failures”.  

6. National Institute for Occupational Safety and Health Workplace Solutions, Preventing 

Deaths and Injuries of Fire Fighters Working Above Fire-Damaged Floors, February, 

2009. 

 
 
 
Fiscal impact: (I have not had time to complete fiscal impact on this item)  
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